Inhibition of anion transport in the red blood cell by anionic amphiphilic compounds. I. Determination of the flufenamate-binding site by proteolytic dissection of the band 3 protein.
Flufenamate, non-steroidal anti-inflammatory drug, is a powerful inhibitor of anion transport in the human erythrocyte (I50 = 6 . 10(-7) M). The concentration dependence of the binding to ghosts reveals two saturable components. [14C]Flufenamate binds with high affinity (Kd1 = 1.2 . 10(-7) M) to 8.5 . 10(5) sites per cell (the same value as the number of band 3 protein per cell); it also binds, with lower affinity (Kd2 = 10(-4) M) to a second set of sites (4.6 . 10(7) per cell). Pretreatment of cells with 4-acetamido-4'-isothiocyanostilbene-2,2'-disulfonic acid (SITS), a specific inhibitor of anion transport, prevents [14C]flufenamate binding only to high affinity sites. These results suggest that high affinity sites are located on the band 3 protein involved in anion transport. Extracellular chymotrypsin and pronase at low concentration cleave the 95 kDa band 3 into 60 kDa and 35 kDa fragments without affecting either anion transport of [14C]flufenamate binding. Splitting by trypsin at the inner membrane surface of the 60 kDa chymotryptic fragment into 17 kDa transmembrane fragment and 40 kDa water-soluble fragment does not affect [14C]flufenamate binding. In contrast degradation at the outer membrane surface of the 35 kDa fragment by high concentration of pronase or papain decreases both anion transport capacity and number of high affinity binding sites for [14C]flufenamate. Thus it appears that 35 kDa peptide is necessary is necessary for both anion transport and binding of the inhibitors and that the binding site is located in the membrane-associated domain of the band 3 protein.